Covalent layer-by-layer assembly of hyperbranched polyether and polyethyleneimine: multilayer films providing possibilities for surface functionalization and local drug delivery.
A convenient and simple route to multifunctional surface coatings via the alternating covalent layer-by-layer (LBL) assembly of p-nitrophenyloxycarbonyl group-terminated hyperbranched polyether (HBPO-NO(2)) and polyethylenimine (PEI) is described. The in situ chemical reaction between HBPO-NO(2) and PEI onto aminolyzed substrates was rapid and mild. Results from ellipsometry measurements, contact angle measurements, and ATR-FTIR spectra confirmed the successful LBL assembly of the building blocks, and the surface reactivity of the multilayer films with HBPO-NO(2) as the outmost layer was demonstrated by the immobilization of an amine-functionalized fluorophore. Furthermore, a biomimetic surface was achieved by surface functionalization of the multilayer films with extracellular matrix protein collagen to promote the adhesion and growth of cells. The studies on the drug loading and in vitro release behaviors of the multilayer films demonstrated their application potentials in local delivery of hydrophilic and hydrophobic therapeutic agents.